In this paper, we investigate individuals' investment in status in an environment where no monetary return can possibly be derived from reaching a better relative position. We use a real-effort experiment in which we permit individuals to learn and potentially improve their status (rank). We find that people express both intrinsic motivation and a taste for status. Indeed, people increase their effort when they are simply informed about their relative performance, and people pay both to sabotage others' output and to artificially increase their own relative performance. In addition, stronger group identity favors positive rivalry and discourages sabotage among peers.
INTRODUCTION
While standard economic theory assumes that individuals only care about their individual payoffs, there are many situations in which people exhibit a strong concern for social comparisons and status. In economics, social comparisons have been shown to influence both behavior (see for example Glaeser et al., 1996 , on criminal activity; Duflo and Saez, 2002 , on investment plans; Güth et al. 2001 , Charness and Kuhn, 2007 , Gächter and Thöni, 2009 , and Clark et al., 2010 , on effort in employer-employee relationships) and subjective well-being (Clark and Oswald, 1996; Clark et al., 2008; Brown et al., 2008; Ferrer-i-Carbonell, 2005; Luttmer, 2005; Azmat and Iriberri, 2010) . Social comparisons are especially important when people care about their status in their reference group. Theoretical models have shown that the willingness to pay for status influences efficiency and income redistribution (see for example Allgood, 2006, Hopkins and Kornienko, 2009) . A few experimental studies in economics demonstrate both the importance given by individuals to status and how it affects behavior in negotiations (Ball and Eckel, 1996) , markets (Ball and Eckel, 1998; Ball et al., 2001) , coordination games (Eckel and Wilson, 2007) , and organizations either in cooperative settings (Kumru and Vesterlund, 2008; Eckel et al., 2009) or in competitive settings (Huberman et al., 2004; Rustichini and Vostroknutov, 2008) . However, none of these studies investigates people's investment in status seeking in an environment without any expected monetary return from such activity. Indeed, in most of the experimental studies cited above, status is given exogenously and it is provided without any cost (with the exception of Ball and Eckel, 1998; Huberman et al., 2004; Rustichini and Vostroknutov, 2008) . In this paper, we define status as the individuals' relative standing in their group and we isolate the pure willingness of individuals to invest in status-seeking activities and halshs-00497974, version 1 -6 Jul 2010 its impact on real effort. Everyday life provides numerous examples in which people invest resources in status seeking to be at the top of the social scale. Human-resource managers also take advantage of this concern for social position through policies such as assigning symbolic rewards to the employee of the month. Status seeking seems to be strongly related to competition among individuals. The study of evolution in biology and anthropology has shown how competition involves status and how status structures societies. 1 In the same vein, the existence of competitive preferences identified in economics (Charness and Grosskopf, 2001; Charness and Rabin, 2002) may motivate people to engage in such status-seeking activities.
2 Status seeking may be related to the desire for dominance in competition. This has been documented both in animals and in humans, as dominance better secures the access to food or to mates. However, we would like to be clear that status-seeking and competitive preferences are not isomorphic. Status-seeking typically involves some form of public recognition, while a taste for competitive preferences does not depend on such recognition. Of course, receiving a symbolic reward may matter even in the absence of observability by others if it affects self-esteem. In this study, however, we are chiefly interested in social status and we do not aim at disentangling these two dimensions.
While one motivation for costly status seeking is the expectation of (eventual) monetary benefits, this behavior is also observed when no immediate or delayed monetary return can be derived from the competition. 3 Indeed, many people engage in behavior such as investing in costly status symbols and conspicuous consumption of positional goods (Duesenberry, 1949; Veblen, 1949; Frank, 1985) , or striving for status and public display of status as a goal in itself (Huberman et al., 2004) .
As shown in Rustichini (2008) , humans may be willing to make costly decisions when engaged in a contest if the outcome of the competition says something about the underlying factors of the ranking, i.e. if a higher (lower) rank in terms of performance means a higher (lower) rank in the social scale. Individuals may therefore make costly choices to improve their status if they believe that others will interpret the outcomes of past contests as a signal of their intrinsic value and their status in the society.
It is difficult if not impossible to use field data to determine the extent to which individuals are willing to invest in resources to improve their status aside from potential (eventual) financial remuneration, and how this behavior is affected by the conditions in which status can be improved. Survey data have trouble identifying status-seeking activities and since they cannot precisely delineate reference groups, it is difficult to know to whom individuals compare themselves. By controlling the environment and the composition of the reference group, experimental methods offer the possibility of directly evaluating the individual's willingness to invest in status seeking.
Our aims in this study are three-fold. First, we study whether individuals care about their status in a setting where status derives from receiving more or less salient information about their relative position in their group (in the case of more salient information, we assign positive or negative symbols for the highest or lowest rank, respectively). Relative position is here determined by work performance in a real-effort task. Status seeking may motivate people to perform better (Frank, 1988) . In our environment, people can compete to accumulate positive symbols or to avoid negative symbols, but not in order to receive better pay. Second, we study the degree to which individuals are willing to pay to increase their relative position in their reference group in order to improve their status. And third, we analyze how any such investment is affected by the feasible mechanism for status improvement.
Indeed, one can improve one's relative position not only by exerting higher effort to outperform others (see Azmat and Iriberri, 2010a, and Blanes i Vidal and Nossol, 2009 for field data, and Azmat and Iriberri, 2010b and Eriksson et al., 2009 , for experimental evidence), but also by using other strategies. Examples of own artificial performance improvement include doping (see Preston and Szymanski, 2003) , forgery, use of ghost-writers and plagiarism.
Competition has been shown to favor unethical behavior (Shleifer, 2004) , and Schwieren and Weichselbaumer (2009) show experimentally that a competitive environment encourages people to cheat to improve their own performance.
Alternatively, people may also improve their relative position in a group by sabotaging the performance of others. In economics, sabotage is usually motivated by the agent's willingness to increase the probability of receiving the winner's prize in tournaments (Lazear, 1989; Chen, 2003; Harbring et al., 2007) ; this is also true in our environment, except the prize is purely symbolic. In social psychology, sabotage is more broadly related to the analysis of interpersonal destructive deviance at work that causes harm to others (Berry et al., 2007; Tziner et al., 2006) . Here, while sabotage harms others by destroying their output, it reduces the halshs-00497974, version 1 -6 Jul 2010
earnings of the agent who chooses sabotage (this is in contrast with Rustichini and Vostroknutov, 2008 , in which rank can improve by subtracting money from another player's earnings).
To preview our results, our data show that even when wages are fixed, many subjects exhibit intrinsic motivation for working, and also adopt competitive behavior. A striking result is that individual performance is influenced by feedback on one's relative position in the group, as people tend to exert significantly more effort when they receive information about their rank.
We also find that some people are willing to pay for status improvement without any instrumental monetary considerations, sacrificing money to potentially improve their rank.
In addition, there is evidence of bonding: if people from the same school are more likely to buy redemption points, they are less likely to sabotage than when matched with people from other schools. This indicates that group identity favors positive rivalry but discourages destructive competition. Overall, our findings provide evidence of the importance of competitive preferences in non-monetary competitive settings. Some people value status per se, perhaps because they believe that their relative position in a group serves as a signal to others about their intrinsic competence and value.
The remainder of the paper is organized as follows. Section 2 describes the experimental design and experimental protocol. Section 3 presents theoretical predictions and behavioral conjectures about the expected treatment effects. The results of the study are presented in section 4, and section 5 contains a discussion and our concluding remarks. halshs-00497974, version 1 -6 Jul 2010
EXPERIMENTAL DESIGN

Treatments
Our experiment consists of four different treatments with ten periods each and is based on a between-subject design. In our baseline treatment, each person is matched with two other people. We use a stranger matching protocol, so that groups are randomly reformed at the beginning of each new period. Participants are informed that they will be paid a flat wage of 10 Experimental Currency Units (with 10 ECU equal to one Euro) at the beginning of each of 10 periods, so that it is common information that wage is uncorrelated to performance. They have the option of performing a task during a fixed time of two minutes; this task consists of decoding sets of one-digit numbers into letters from a grid of letters that is displayed on the computer screen (see the screenshots in Appendix A, where sample instructions are presented). In each new period, a different grid of letters and different decoding numbers appear.
Participants must press a button to start a new period (and immediately receive the wage for the period). Once this is done, they can stop working at any time during the course of the period and can resume work at will; they can also choose not to perform the task at all. We provide the participants with alternative leisure activities on the job. Two magazines are provided in each cubicle and the instructions clearly indicate that people are allowed to read these magazines or any personal documents they have brought in their bags. 4 The participants are continuously informed of their current number of correct answers. If a submitted answer is not correct, the individual is informed that her response was not correct and the same letter is displayed until the correct answer is provided. Once the two minutes have elapsed, a vertical bar is displayed on the screen; its height indicates the total number of correct answers. In this treatment, people receive no feedback about the performances of the other two group members.
The ranking treatment is identical to the baseline except that the computer displays three vertical bars corresponding to the performance of each of the three group members at the end of each period on the screens of the group members. Each person is therefore able to see her relative performance. In one ranking sub-treatment, people also received positive or negative symbols to materialize this ranking. Precisely the worker who has performed the best in her group receives a "gold medal" while the lowest performer gets a "donkey hat". At the beginning of each period, each player can see the profile of her two co-workers and this is made common information in the instructions. The profile of each subject includes a historical record of all symbols assigned throughout the previous periods, in order to emphasize the social image associated with status. In order to separate the effects of these devices, we also conducted a variant called the ranking treatment without symbols. This treatment is identical to the ranking sub-treatment described above except that highest and lowest relative positions are not assigned visual symbols. In the profile box displayed at the beginning of each period, we indicate for each person the number of times he or she has been ranked first and last in previous periods.
The subjects' profile also includes their gender and their school like in the baseline treatment. This also allows us to investigate the importance of in-group effects and whether knowing that one shares similar characteristics with the other members of one's group influences decisions. Indeed we know the potential importance of group identity and bonding from the literature in both social psychology and economics (Tajfel et al., 1971; Brewer, 1999; Akerlof and Kranton (2000) , Halevy et al., 2007; Chen and Li, 2009 
Experimental procedures
The experiment consists of 24 sessions of ten periods each. Twelve sessions were conducted at the CREM-CNRS (LABEX) institute of the University of Rennes 1 and 12 others were 5 Some studies have investigated, in the context of public-good games, the extent to which the decision to punish is influenced not only by the cost of punishment but also by its impact on the target (Nikiforakis and Normann, 2008; Masclet and Villeval, 2008; Carpenter, 2007; Anderson and Putterman, 2006; Egas and Riedl, 2005; Falk, Fehr and Fischbacher, 2005) . The evidence is mixed. Carpenter (2005) and Anderson and Putterman (2006) find that the demand for punishment is decreasing in its price. In Nikiforakis and Normann (2008), the contributions to the public good increase monotonically in the effectiveness of punishment. In contrast, Masclet and Villeval (2008) find that people will to pay more to increase the harm imposed on targets when punishment has a lower impact, to compensate for the fact that the monetary consequences of each punishment point on the target are lower. In Falk, Fehr and Fischbacher (2005) cooperators in cooperation games also increase their punishment expenditures if the impact of punishment on the targets is reduced. 6 We note that the second stage of both the redemption and sabotage treatments involves a strategic decision if people care about their status in the group; in this case, if one believes that others will be spending money for redemption or sabotage, this may well increase the likelihood that one also spends money on redemption or sabotage (in order to at least preserve status). While we cannot know whether the motivation for engaging in redemption or sabotage reflects strategic concerns, in any case the underlying motive for purchasing points is that people care about status. 7 Under the assumption that people can perfectly observe each other in peer groups, we deliberately allowed individuals to observe any change in the performance of the three group members. We would most likely observe halshs-00497974, version 1 -6 Jul 2010
conducted at the GATE-CNRS institute of the University of Lyon, France. Between nine and 15 individuals took part in each session, for a total of 345 participants who were invited via the ORSEE software (Greiner, 2004) ; no individual participated in more than one session. The participants were undergraduate students from a variety of majors including business, economics, law, engineering, medicine and literature. Table 1 displays summary information about the sessions and includes the session number, the location, the number of people and 3-person groups in the session, and the treatment.
[ Table 1 about here]
The experiment was computerized and the scripts were programmed using the Z-tree platform (Fischbacher, 2007) . The experiment lasted on average 90 minutes and each subject earned an average of 14.74 Euros, including a show-up fee of 5 Euros.
THEORETICAL PREDICTIONS
After presenting the standard theoretical predictions for this game, this section develops a behavioral model in which we include the individual's concern for status and social ranking.
Standard predictions
Consider first the baseline treatment. To keep matters simple, we adopt a simple setting of a team consisting of two identical members, agent 1 and 2. Each player is paid a flat wage, w such that wage is independent of the work effort of agents 1 and 2, e 1 and e 2 , respectively. Let We assume for exposition that utility is additive in wage and work such that each agent's utility is given by:
The theoretical prediction is straightforward: assuming that an individual is only interested in maximizing her own payoff, no effort is exerted. The same prediction applies to both the baseline and the ranking treatments (with or without symbols). Turning next to the redemption and sabotage treatments, we can easily see by backward induction that the only subgame-perfect equilibrium of the game, whether played once or finitely repeated, is for no participant to either work or purchase any redemption or sabotage points.
Behavioral predictions
A possible objection against these standard predictions is that players may be influenced by the performances of others and by their status in the group. Observing others' effort in the ranking treatment may influence individual decisions. People may enjoy outperforming others and desire even the modest symbols of status offered in our experiment. Indeed, there is strong evidence that people care not only about their own payoffs but also about social comparisons and status (Ball and Eckel, 1998; Huberman et al., 2004; Kumru and Vesterlund, 2008; Rustichini, 2008; Eckel et al., 2009; Gächter and Thoeni, 2009; Clark et al., 2010) .
Clark and Oswald (1998) provides a model of distributional preferences that offers a rationale to the search for status by appealing to competitive preferences, whereby individuals enjoy outperforming others (i.e. seeking status). In keeping with this seminal paper, we represent competitive preferences in a simple linear form:
sabotage (redemption) in the laboratory.
halshs-00497974, version 1 -6 Jul 2010
where a i is an economic action that gives utility both directly and indirectly through status. a * The action we consider here is effort expended at work e i , i = 1,2. In our framework, the agents derive no direct utility from their work effort since each agent i, i= 1,2, is paid a flat wage, w , irrespective of her effort at work. However, each agent i may derive an indirect utility from comparisons. Then, equation (1) can be rewritten as follows:
Individual i chooses the level of effort e i * that maximizes expression (3). The Nash equilibrium requires that each agent's work effort maximizes utility as given by equation (3).
Assuming an interior solution, the following first-order condition defines the optimal work effort choices of agent 1 and 2:
The first term expresses the marginal benefit from status induced by an increase in effort; the second term represents the marginal disutility of work. The following proposition characterizes the equilibrium outcome of this model. 
where v(e i − e j , a i , a j ) denotes the utility from comparisons that is assumed to be increasing in agent i's own sabotage effort a i , (v 2 >0) and decreasing in the other agent's sabotage effort a j , The formal proof of Proposition 2 is presented in Appendix B.
Consider now the redemption treatment. 8 Each agent i's utility can be re-written as: The formal proof of Proposition 3 is presented in Appendix B.
EXPERIMENTAL RESULTS
This section presents a comparative analysis of performance across treatments, before analyzing the individuals' willingness-to-pay for status in the redemption and sabotage treatments. Last, we examine the overall impact of status-seeking activities on individual effort decisions. Table 2 provides some summary statistics on average performance in each treatment and Figure   1 displays the distribution of effort by treatment.
Performance
[ Table 2 and Figure 1 about here] Interestingly, Table 2 indicates first that in all treatments, people show intrinsic motivation for the task, as they exert positive work effort even though they receive a flat wage at the beginning of each period. The average frequency of the no-effort choice is 7.77% in the baseline treatment, 2.36% in the ranking treatment (pooling both variants of this treatment), 5.73% in the redemption treatment, and 8.20% in the sabotage treatment. In the remaining of the section we therefore pool data of both ranking treatments. Table 2 indicates that informing participants about their relative performance produces a positive incentive on work effort in both the ranking and redemption treatments. On average people 9 A Mann-Whitney pairwise statistical test comparing average frequencies of no-effort choice in the two variants of the ranking treatment (with and without the assignment of symbols), maintaining the conservative assumption that each session's activity is a unit of observation, indicates no significant difference (z = -1.103, p = 0.269, two tailed).
In the remaining of the paper we therefore pool data of both variants of the ranking treatment. A similar test indicates that the average frequency of no-effort choice is significantly lower in the ranking treatment than in the baseline treatment (z = -2.078, p = 0.037, two-tailed). The average frequency of the no-effort choice is also lower in the redemption treatment (5.73%) compared to the baseline, although this difference is not significant (z = -0.741, p > 0.1, two-tailed). Finally the average frequency of the no-effort choice is 8.20% in the sabotage treatment (z = -0.245, p > 0.1). indicates that the evolution of performance over time differs also across treatments.
[ Figure 2 about here] Figure 2 indicates that the average performance is very similar across treatments in the first period of the game. The sharp increase in the average performance between period 1 and period 2, observed in all treatments, may simply reflect a learning effect. After period 5, however, average performance decreases in both the baseline and the sabotage treatments while it remains rather stable over time in the ranking and redemption treatments. This evolution suggests that status-seeking prevents performance from declining over time in the ranking and redemption treatments. The decline of performance in the sabotage treatment might be due to the fact that the positive effect of status concern on performance is more than offset by the discouragement produced in some players by this destructive environment. Figure 3 provides complementary information about the evolution of the differences of performance across the first and the second half of the sessions, relative to the baseline.
[ Figure 3 about here] Figure 3 shows that there is little difference in performance between treatments in the first half of the game. In sharp contrast, strong differences across treatments emerge after period Taken together, these findings reveal that the differences observed between the baseline and the ranking or the redemption treatments are mainly due to a decline in performance over time in the baseline treatment or when sabotage is allowed. This may be explained by a decline of intrinsic motivation in these two environments. In contrast, status concerns in the ranking and redemption treatments prevent this decline.
The econometric analysis reported in Table 3 (1) is a Generalized Least Squares model with robust standard errors clustered at the session level to control for serial correlation within each session. The independent variables include treatment dummies, with the baseline as the reference category, and a dummy variable equal to 1 if the observation belongs to periods 6 to 10, and 0 otherwise. Model (2) reports similar estimates with a control for usual demographic variables (gender, being a student at the University versus being in another school, studying economics or not). To check the robustness of our results, we have also estimated two random-effects Tobit models (models (3) and (4)), since a number of observations are left-censored (see the distribution of performances by treatment in Figure 1 . In model (4), we add several interaction variables to the previous independent variables to control for trend differences across treatments in the second half of the game.
[ Table 3 about here]
Model (1) shows that providing information on one's own relative performance has a positive and significant effect on absolute performance. All else equal, players' effort is predicted to increase by 4.51 units (19.71% of the coefficient of the constant term) in the ranking treatment compared to the baseline. The dummy variable "redemption" also captures a positive and significant coefficient, indicating that people also provide more effort in this treatment than in the baseline. Performance is 2.71 units higher (11.84% of the coefficient of the constant term) than in the baseline. A t-test indicates that there is no significant difference between the ranking and redemption treatments (p = 0.184), suggesting that introducing the opportunity to artificially increase one's own performance does not lead to an improvement in average performance.
Introducing the opportunity to sabotage leaves unchanged the average performance obtained in the baseline, suggesting that the positive effects of ranking are offset by the introduction of halshs-00497974, version 1 -6 Jul 2010
sabotage activities. Model (2) reports similar results, indicating that these effects are robust to the introduction of demographics; similar results are also found with model (3), a Tobit model.
Model (4) indicates that the coefficients associated with the interaction variables ranking*periods 6-10 and redemption*periods 6-10 are positive and significant at the 1% level.
These results confirm the fact that status concern mitigates the decline of performance observed in the baseline treatment in the second half of the game. The interaction variable sabotage*periods 6-10 is only marginally significant, probably because a large part of the impact of status concern is offset by the refusal of some subjects to work in such an environment. These findings support the predictions of our Propositions.
Investment in status-seeking activities
People are willing to pay to improve their performance artificially or for reducing the performance of others. On average in a period, the subjects buy 1. income for the period. Similarly, 11.90% of the subjects pay to increase their performance, purchasing 4.58 points on average (22.90% of their income for the period). Figure 4 illustrates the evolution of the number of redemption and sabotage points purchased over time.
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[ Figure 4 about here] Figure 4 shows that the level of sabotage is quite stable, while people purchase fewer redemption points over time. To better understand the willingness-to-pay for status, we examine successively the determinants of sabotage and redemption behavior. Table 4 provides information on the determinants of sabotage points by reporting the estimates from random-effects Tobit models. The dependent variable is the total number of sabotage points assigned by player i to player j. The independent variables include the subject's actual performance that corresponds to the score of player i in the first stage of the game. It also includes the squared value of the actual performance to test for potential non-linearity in the relationship between sabotage and performance. We add several variables capturing the subject's position in the performance distribution, and include a dummy variable for periods 6 to 10. 12 We also control for demographics variables and the characteristics of the two co-workers to identify the presence of in-group effects. has the highest rank. The difference in performance between i and j is also included. Equal performance is equal to 1 if the performance of both subjects is equal, and 0 otherwise. The negative difference variable corresponds to the absolute value of the difference between the performance of i and j if i's initial performance is lower than j's performance, and 0 otherwise. The interaction variable low negative difference takes the absolute value of the difference between i and j when this difference is less than 5 units. 13 We also controlled for demographics variables and for the characteristics of the two other co-workers. More precisely, same school is equal to 1 if group members belong to the same school or university, and 0 otherwise. Same gender takes the value 1 if all group members are either males or females, and 0 otherwise. Last, average medals -i (average hats -I ) indicates the current average number of gold medals (donkey hats) received by the two other group members in the previous periods. This variable is included to test whether being in a group of winners or losers influences the decision to sabotage others.
Status-seeking and sabotage
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[ Table 4 about here] Table 4 illustrates the relationship between own performance and the decision to sabotage others. The initial performance variable captures a positive and significant coefficient, suggesting that the harder one works, the more one sabotages. This indicates that the subjects who sabotage are also those who are competitive and care about their rank. However, this relationship between performance and the decision to sabotage is non-linear. The reason is that the agents who exert a high performance need less sabotage to improve their rank. This is confirmed by the positive coefficient associated with the rank of the subject. After controlling for performance, this positive effect of rank indicates that the subjects who are not the best performers at the end of the first stage are more likely to pay to sabotage. Similarly model (2) in Table 4 indicates that being in the intermediate position (rank Belonging to the same school as the other group members reduces the willingness to sabotage. A possible interpretation is that people are reluctant to sabotage their peers because of in-group preferences. However, belonging to the same gender does not generate the same behavior, suggesting that being of the same gender confers only a weaker sense of group identity. Average cum hat -i has a significant and negative coefficient, indicating that the presence of low-status co-workers reduces the subjects' willingness to pay for sabotage, probably because it is easier to outperform them naturally. Finally, having received sabotage points in previous period has no significant impact, indicating that sabotage is not motivated by revenge (which is not surprising since groups are re-matched after each period).
To summarize, these findings indicate that subjects who pay to sabotage co-workers are also those who work hard and are highly competitive. However, this relationship is non-linear since the agents with the highest performance need not sabotage to improve their rank. Another interesting finding is that agents sabotage only those whose performance is close to theirs while they tend to give up when the difference in performance relative to the co-worker is too large.
Finally, our data suggests the presence of an in-group bias, as belonging to the same school reduces the subjects' willingness to sabotage. Table 5 reports the results from random-effect Tobit regressions on the determinants of redemption decisions. The dependent variable is the total number of redemption points subject i buys to artificially increase her performance. The independent variables include most of the halshs-00497974, version 1 -6 Jul 2010 variables presented in Table 4 . The negative difference variable is the absolute value of the difference in performance between person i and the person with the next-higher performance, and is 0 otherwise. The equal performance variable is equal to 1 if subject i's actual performance is identical to the actual performance of at least one other group member. It is intended to capture the effect of the willingness to differentiate oneself from equals.
Status-seeking and redemption
[ Table 5 about here] Table 5 reports very similar results to those obtained in Table 4 . The higher is the actual performance, the higher is the willingness-to-pay for redemption points. We also find an Table 5 also shows that people buy redemption points to differentiate themselves from others, when they have equal actual performance; the time trend is negative. Last, belonging to the same school has a positive and significant impact on the willingness of people to increase their performance artificially. As we observed the opposite regarding the willingness to sabotage others, one interpretation is that in a group of peers people are particularly competitive, provided that it does not harm others.
The impact of status-seeking on effort
The rank in the distribution of performance and status-seeking activities in the group in the previous period may be important determinants of subsequent performance. We did not include these variables in the regressions reported above to avoid any endogeneity bias. We now halshs-00497974, version 1 -6 Jul 2010 estimate the determinants of changes in individual performance between period t and period t+1 in separate random-effects Generalized Least Squares regressions. The independent variables include the same controls for the individual's rank in the distribution as in the regressions reported above. In addition, we include several variables to test for the influence of changes in the relative position of a subject in the distribution of performance due to status-seeking activities in the previous period. In particular, rank 3 i in (t-1)*change is equal to 1 if the subject has ended up in the lowest rank in period t-1 while she had a higher rank at the end of the first stage of the previous period, and 0 otherwise. We also include the number of sabotage points received by the subject in the previous period and the number of redemption points purchased by the subject in t-1. In addition, we control for the standard demographic variables. Table 6 reports the results of these regressions.
[ Table 6 about here] Table 6 indicates that having the lowest rank in the distribution in period t-1 leads people to increase their effort in the next period. This is interesting since effort is increased without any additional monetary incentive, which suggests that performance comparisons support intrinsic motivation. In contrast, being a victim of sabotage activities has a significant negative impact on future effort. Finally, Table 6 indicates that those who sabotage and those who purchase redemption points tend to exert more effort in subsequent periods. This suggests that competitive preferences motivate the people who are willing to reach the highest rank in their group both to exert productive effort even when paid a flat wage and to use artificial and costly means to improve their relative position in their group even when unfair to others.
DISCUSSION AND CONCLUSION
There are many examples in everyday life at work in which people invest resources in wasteful activities to improve their own relative position in their reference group or to decrease the relative position of others. This may lead to interpersonal or organizational deviance and to illegal or unethical practices like plagiarism, forgery, and sabotage. Our experiment investigates the existence of such behavior in the laboratory. We pay subjects a flat wage to perform a repetitive task, and even provide alternative leisure activities. Although a standard economic model would predict that people should not exert any effort at all under such a compensation scheme, we observe that subjects do work in this environment, showing evidence of intrinsic motivation for work. Interestingly, in the presence of intrinsic motivation, they work even harder when they receive information about their relative position in their group. This provides evidence that people care about their status, and that social comparisons can increase motivation.
Another striking result is that some people are willing to incur a cost to artificially increase their relative position in their group without any expectation of monetary return of any sort, either by sabotaging the work of others or by increasing their own output artificially. In both redemption and sabotage treatments, agents buy points when their performance is close to that of others, either to reach the highest rank or to avoid the lowest one. The sabotage treatment provides clear evidence that some people are willing to engage in wasteful status-seeking activities. Overall, we find support for our behavioral theoretical predictions, as there is significantly higher performance in the ranking treatment than in the baseline treatment, and significantly higher performance in both the ranking and redemption treatments than in the sabotage treatment.
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We also find some evidence of an in-group bias and bonding. Indeed, when people are matched with peers from the same school, they are more likely to increase their own performance artificially by buying redemption points, but they are less likely to sabotage their group members. Group identity seems to favor positive rivalry but it discourages destructive competition among peers.
Our interpretation is that competitive preferences and a desire for dominance (Rustichini, 2008) help to explain why people care so much about their relative position that they are willing to pay to improve it. Our intuition is that paying people a flat wage leads those individuals who have competitive preferences to express them through status-seeking activities, including sabotaging the work of others. A natural extension is to investigate whether using a competitive payment scheme would reduce or increase this costly status-seeking behavior by focusing competitive behavior on increasing earnings. halshs-00497974, version 1 -6 Jul 2010 halshs-00497974, version 1 -6 Jul 2010 We thank you for participating in this experiment in economics during which you can earn money. You will receive a show-up fee of 5 Euros. In addition, you will receive additional earnings to perform a task. These earnings are given in ECU (experimental currency units). The conversion rate is:
ECU = 1 Euro
At the end of the session, your earnings in ECU will be added, converted into Euros and added to your show-up fee. The total amount of your payoff will be paid to you in private.
This session consists of 10 rounds that will start as soon as you have answered to some preliminary questions on your gender and your school. The successive parts start automatically. At the beginning of each part, all the participants are randomly matched in groups of three. Groups are rematched automatically at each new part. The identity of these co-participants will remain unknown.
Description of each part
At the beginning of each part, you receive 10 ECU to perform a task. This payoff is independent of your performance at the task.
Each part consists of two stages: in the first stage, you perform a task, then you are informed on your score and the scores of your two other group members; in the second stage, you can modify the score of your group members.
Description of the first stage
The task
The task consists of converting letters into numbers during two minutes. Your screen displays a table with two columns. The first column indicates letters and the second column indicates their correspondence in numbers. You are given a letter and you must enter the corresponding number in the box on your screen. You must validate your answer by pressing the 'OK' button.
Once you have validated your answer, you are immediately informed whether your answer is correct or not. If your answer is incorrect, you must enter a new number until the answer is correct. A new letter appears only after you have submitted a correct answer for the current letter.
As soon you have validated a correct answer, the conversion table of letters and numbers is modified and a new letter to convert is displayed on your screen. You can convert as many letters as you like during the two-minute period of time.
Information on your screen at the beginning of a part
At the very beginning of the first part, a table indicates for each group member his attributes in terms of gender and school.
During each part, you are continuously informed of the remaining time until the end of the part (at the top right of the screenshot: 'remaining time') and of your score (the number of correct answers).
Please find below a copy of the screenshot that will be displayed.
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Information on your screen at the end of the first stage After the two minutes have elapsed, a graph represents your score and the scores of your two group members as bars which height is proportional to the number of correct answers provided.
Description of the second stage
During the second stage, you can modify the score of each of the other group members. You can reduce the score of each of your group members in the limit of 20 units each. You cannot increase their score.
To modify the score of another member, you can use a slider as indicated on the figure below. By moving this scrollbar, you decide on the number of points that will reduce the scores of the other group members. Each point reduces the score by one unit. While moving the slider, you can see on the figure the score of the group member and the height of his bar decreasing. Since there are two other members in your group, you have two sliders.
Next, you must validate your choice by pressing the 'validate' button. If you modify the score of another group member, it costs you 0.5 ECU for each unit reduced.
Similarly, your group members can modify your score by during the second stage. You ignore who has modified your score, if any.
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At the end of the second stage, a new graph indicates your final score and the final score of your two group members for this part.
If you have performed the highest score in your group at the end of the second stage, you receive a 'gold medal' on your computer screen. If you have performed the lowest score in your group at the end of the second stage, you receive a 'donkey hat' on your computer screen. If you perform the intermediate score, you receive neither gold medal nor donkey hat. If two group members perform the same score and this score is higher than that of the third member, the first two members do not receive any medal and the third member receives the donkey hat. If their score is lower than that of the third member, the latter receives the gold medal and the two other members do not receive anything.
These gold medals and donkey hats are cumulated across parts.
Beware: the assignment of gold medals and/or donkey hats depends on the final score, i.e. after a possible change of the initial score by the group members.
At the beginning of each new part, the groups of three members are rematched randomly. Therefore, you are matched with two other participants than in the previous part. You are informed at the beginning of each new part of the attributes of the two other group members. These attributes include for each group member his gender, his school, and from the second part on, the number of his gold medals and donkey hats accumulated during the previous parts. *** During the experiment, you are allowed to read a book or a magazine that you have brought with you or the magazine that is placed on your desk. You must remain seated and keep silent until the end of the session. You must also press the "Next" button at the beginning of each new part to receive the 10 ECU for this part.
It is forbidden to communicate with the other participants; otherwise, you will be excluded from the session.
If you have any question regarding these instructions, please raise your hand. We will answer to your questions in private. 
and (B4b) The denominator of both (B4a) and (B4b) is unambiguously negative. Sufficient conditions for g 1 <0 and g 2 >0 are that sabotage and work are substitutes such that not only greater work effort increases the marginal cost of sabotage ( 21 0 c > ) but also that sabotage and work be substitutes in the comparison utility such that .
15
Next consider the first stage in which work effort is chosen. The subgame-perfect Nash equilibrium with respect to the choice of work effort implies that agent i solves: 14 We also assume that increased sabotage effort by one agent leaves unchanged the marginal gain to increased sabotage effort on the part of the other agent in terms of indirect utility such that v 23 = 0.
15 Note that our conditions also hold if effort and sabotage are independent in disutility ( ) or if they are complements in disutility ( ) provided that . Nevertheless, assuming that people have a time constraint, it seems more natural to consider that work effort and sabotage are substitute in disutility.
To solve this, we substitute (B3) for the constraint that determines the equilibrium level of the two agents' sabotage effort. Given a symmetric solution, we obtain the following firstorder conditions with respect to agent 1's and 2's work efforts e 1 and e 2 , respectively:
and (B6b) By comparison with the first order-conditions in the absence of sabotage (see Eq. 4), new terms appear in Eq. (B6a) and (B6b), i.e. and , respectively. Given our prior assumptions, v 3
is negative and h 1 =g 2 >0. This implies that and . These terms can be interpreted as the reduced comparison-utility due to the reaction of player j in terms of increased sabotage effort in response to an increase in agent i's work effort. The optimal level of effort e ** that solves (B6a) and (B6b) should be therefore lower than the level e * that solves (4).
Intuitively, the reason for lower effort in the sabotage treatment than in the ranking treatment is that by choosing her work effort each player internalizes the negative externality induced by the sabotage activity of the other agent. Precisely each agent anticipates the negative reaction of player j in terms of increased sabotage in response to her work effort that leads to a reduction of indirect comparison-utility v.
Proof of proposition 3. We use backward induction to solve the redemption game. First-order conditions defining the optimal redemption effort of each agent i, i=1,2, given the prior halshs-00497974, version 1 -6 Jul 2010 determination of work effort, are given by:
θv 2 (e i − e j ,r i ,r j ) − c 2 (e i ,r i ) = 0 i, j = 1,2;i ≠ j (B7)
The first term of equation (B7) is the marginal benefit from status induced by an increase in agent i 's redemption effort; the second term is the marginal cost of this effort. We can solve this first-order condition to obtain the following Nash equilibrium for redemption effort: 
We obtain first-order conditions with respect to agent 1's and 2's work efforts e 1 and e 2 by substituting (B7) for the constraint that determines the subgame Nash equilibrium level of two agents' redemption effort:
and
It is instructive to compare agents' optimal choices of work effort e*** that solves the set of Eq. (B10) with the optimal choice of effort e** that solves the set of Eq. (B6). Note that potential differences of work effort in redemption and sabotage treatment may stem only from differences between the final terms: v 3 l 1 and v 3 h 1 , respectively in Eq. (B10a) and (B6a Intuitively the reason for higher effort in the redemption treatment compared to the sabotage treatment is that agents incur a higher cost of received sabotage than redemption effort by the other agent. This might be the case either if the indirect disutility of receiving sabotage is higher than the disutility of the other player acquiring redemption or if the other player is more prone to engage in sabotage than redemption in response to an increase in the agent's work effort.
